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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

REPORT CERTIFICATION

STATEMENT OF CONFORMANCE AND TEST REPORT CERTIFICATION

| certify, to the best of my knowledge, that this test program was conducted in a manner
conforming to the criteria set forth in ASTM D7036-04: Standard Practice for
Competence of Air_Emission Testing Bodies, and that project management and
supervision of all project related activities were performed by qualified individuals as
defined by this practice.

| further certify that this test report and all attachments were prepared under my
direction or supervision in accordance with the Montrose Air Quality Services, LLC
quality management system designed to ensure that qualified personnel gathered and
evaluated the test information submitted. Based on my inquiry of the person or persons
who performed the sampling and analysis relating to this performance test, the
information submitted in this test report is, to the best of my knowledge and belief, true,
accurate and complete.

Performance data is available upon request.

f ™
Q’L"ﬁk@u?ﬁl@ﬁi_g

Cathy Busse
Technical Writer
Montrose Air Quality Services, LLC

Roy Slick, Technical Writer
Quality Assurance Manager
Montrose Air Quality Services, LLC

NN IVIUIN 1 RUDE

G10000267



General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

1.0 PROJECT OVERVIEW

1.1 GENERAL

Montrose Air Quality Services, LLC (Montrose) located at 1371 Brummel Avenue, Elk
Grove Village, lllinois was contracted by Freeborn & Peters, LLP to conduct an air
emissions test program at the General Iron Industries, Inc. (General Iron) facility located
at 1909 N Clifton Ave, Chicago, lllinois. This test program was conducted in accordance
with the United States Environmental Protection Agency (USEPA) Request to Provide
Information Pursuant to the Clean Air Act (information request) dated November 16,
2017. The specific objectives of this test program were to determine the concentration
of particulate matter (PM), and total selected metals (TSM") from the exhaust duct of the
Hammermill Shredder.

Testing was performed at the direction of Freeborn & Peters, LLP.

Testing was performed on June 13 and June 14, 2018. Coordinating the field portion of
the test program were:

John Pinion — RK & Associates, Inc. (630) 393-9000
Jim Kallas — General Iron Industries, Inc. (847) 508-9710
Michael Hess — Montrose Air Quality Services, LLC (630) 670-4740

Testing was witnessed on site by the following regulatory officials:
Kevin Mattison — lllinois Environmental Protection Agency (IEPA)
Scott Connolly — United States Environmental Protection Agency (USEPA)

1.2 METHODOLOGY

EPA Methods 5 and Method 29 were used in a combined sample train to determine the
PM and TSM at the test location. In Method 5/29, a sample of the gas stream was
withdrawn isokinetically from the exhaust duct and the PM collected in a glass lined
sample probe and on a quartz fiber filter. TSM were collected in the glass lined probe,
on the quartz fiber filter and in a series of chilled impingers charged with metals
absorbing solutions. The mass of filterable and gaseous TSM, collected within the
sample train, combined with the volume of dry gas withdrawn from the test location was
used to calculate the TSM concentration. Analysis of samples for PM and TSM was
conducted by ElementOne, Inc. at their laboratory located in Wilmington, North Carolina.
PM results are expressed in units of grains per dry standard cubic foot (gr/dscf) and
pounds per hour (Ib/hr). Results for TSM are reported in units of microgram per dry
standard cubic meter (ug/dscm) and Ib/hr.

In order to convert the concentration of each constituent to a mass emissions rate, the
volumetric flow rate through the test location was determined concurrently with each test
run using EPA Methods 1, 2, 3A and 4.

1 For this test program, TSM will include the following constituents: antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel, phosphorus,
selenium, silver, thallium and zinc.
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

1.3 PARAMETERS
The following parameters were determined at the test location during each test run:

e gas temperature

e gas velocity

e carbon dioxide concentration

e OXxygen concentration

e moisture concentration

e particulate matter concentration
e TSM concentrations

1.4 RESULTS
TABLE 1-1 EXECUTIVE SUMMARY
Pollutant Method Results (Ib/hr)
PM EPA Method 5 1.90
TSM EPA Method 29 0.0973

A complete summary of test results is presented in Tables 2 - 1 and 2 - 22.

A TSM audit sample was submitted to ERA and analysis was conducted. The results of
all audits may be found in the Laboratory section of the Appendix.

Due to the location of the test ports, a heated flexible ambilocal was used to connect the
sampling probe to the impinger box. This is a modification from the Methods 5/29
procedures.

Run 3 did not meet the post leak check requirements. The results obtained with this sampling
train were not analyzed and an additional run was performed to replace Run 3.

The blank correction used for the PM results was adjusted to 0.001% of the weight of the acetone.
222 ml of acetone was used for the field blank. The blank correction was calculated as follows:
Blank sample volume X specific gravity X 0.001/100. The specific calculation was:

(222 X 0.791 X .001)/100 = 0.0018

2 MEASUREMENT UNCERTAINTY STATEMENT
Both qualitative and quantitative factors contribute to field measurement uncertainty and should be taken
into consideration when interpreting the results contained within this report. Whenever possible, Montrose
personnel reduce the impact of these uncertainty factors through the use of approved and validated test
methods. In addition, Montrose personnel perform routine instrument and equipment calibrations and
ensure that the calibration standards, instruments, and equipment used during test events meet, at a
minimum, test method specifications as well as the specifications of the Montrose Quality Manual and
ASTM D7036-04. The limitations of the various methods, instruments, equipment, and materials utilized
during this test have been reasonably considered, but the ultimate impact of the cumulative uncertainty of
this project is not fully identified within the results of this report.
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

2.0 SUMMARY OF RESULTS

TABLE 2 -1
SUMMARY OF PM RESULTS

Test Parameters Run 1 Run 2 Run 4 Run 5 Average

Date 6/13/18 6/13/18 6/14/18 6/14/18

Start Time 11:49 15:15 10:56 13:45

Stop Time 13:40 17:09 12:45 15:33

Gas Conditions

Temperature (°F) 120 117 120 117 119

Volume Metered Standard, Vmstq) (ft3) 64.68 69.74 62.11 63.41 64.99

Volumetric Flow Rate (acfm) 66,300 71,200 65,500 66,100 67,300

Volumetric Flow Rate (scfm) 60,400 64,900 59,600 60,300 61,300

Volumetric Flow Rate (dscfm) 57,000 61,500 55,900 56,700 57,800

Carbon Dioxide (% dry) 0.40 0.30 0.39 0.40 0.37

Oxygen (% dry) 20.80 20.90 20.79 20.80 20.82

Moisture (%) 5.59 5.36 6.24 6.04 5.81

Particulate Results

Concentration (grains/dscf) 0.00318 0.00398 0.00460 0.00361 0.00384

Emission Rate (Ib/hr) 1.55 210 2.21 1.75 1.90
@ IVIUIN 1 RUDE
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

TABLE 2 -2

SUMMARY OF TSM RESULTS

Test Parameters Run 1 Run 2 Run 4 Run 5 Average
Date 6/13/18 6/13/18 6/14/18 6/14/18

Start Time 11:49 15:15 10:56 13:45

Stop Time 13:40 17:09 12:45 15:33

Gas Conditions

Temperature (°F) 120 117 120 117 119
Volumetric Flow Rate (acfm) 66,300 71,200 65,500 66,100 67,300
Volumetric Flow Rate (scfm) 60,400 64,900 59,600 60,300 61,300
Volumetric Flow Rate (dscfm) 57,000 61,500 55,900 56,700 57,800
Carbon Dioxide (% dry) 0.40 0.30 0.39 0.40 0.37
Oxygen (% dry) 20.80 20.90 20.79 20.80 20.82
Moisture (%) 5.59 5.36 6.24 6.04 5.81
Antimony - Sb

Concentration (ug/dscm) 0.312* 0.379 0.371 0.237* 0.325
Concentration (gr/dscf) 1.36E-07* 1.66E-07 1.62E-07 1.04E-07* 1.42E-07
Emission Rate (Ib/hr) 0.0000667* 0.0000874 0.0000778 0.0000504* 0.0000706
Arsenic - As

Concentration (ug/dscm) 0.140" 0.152* <0.114 <0.111 0.129
Concentration (gr/dscf) 6.13E-08* 6.66E-08" <4 97E-08 <4 87E-08 5.66E-08
Emission Rate (Ib/hr) 0.0000300* 0.0000351* <0.0000238 <0.0000237 0.0000281
Barium - Ba

Concentration (ug/dscm) 2.58 473 224 1.93 2.87
Concentration (gr/dscf) 1.13E-06 2.07E-06 9.79E-07 8.45E-07 1.25E-06
Emission Rate (Ib/hr) 0.000551 0.00109 0.000469 0.000411 0.000630
Beryllium - Be

Concentration (ug/dscm) <0.0273 <0.0253 <0.0284 <0.0278 <0.0272
Concentration (gr/dscf) <1.19E-08 <1.11E-08 <1.24E-08 <1.22E-08 <1.19E-08
Emission Rate (Ib/hr) <0.00000583 <0.00000583 <0.00000595 <0.00000592 <0.00000588

< indicates the results of both fractions were below the detection limit of the Method
*indicates one fraction was below the detection limit of the Method

!ﬁf

\ IVIUIN 1 RUDE

G10000271



General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

TABLE 2 -2

SUMMARY OF TSM RESULTS (CONTINUED)

Test Parameters Run 1 Run 2 Run 4 Run 5 Average
Date 6/13/18 6/13/18 6/14/18 6/14/18

Start Time 11:49 15:15 10:56 13:45

Stop Time 13:40 17:09 12:45 15:33

Cadmium - Cd

Concentration (ug/dscm) 1.86* 1.00* 1.08 0.886* 1.21
Concentration (gr/dscf) 8.13E-07* 4 38E-07* 4 72E-07 3.87E-07* 5.28E-07
Emission Rate (Ib/hr) 0.000398*  0.000231* 0.000226 0.000188* 0.000261
Chromium - Cr

Concentration (ug/dscm) 1.35 1.59 1.38 1.10 1.35
Concentration (gr/dscf) 5.89E-07 6.93E-07 6.02E-07 4 83E-07 5.92E-07
Emission Rate (Ib/hr) 0.000288 0.000365 0.000289 0.000235 0.000294
Cobalt - Co

Concentration (ug/dscm) <0.109 0.138* <0.114 <0.111 <0.118
Concentration (gr/dscf) <4 77E-08 6.04E-08* <497E-08 <487E-08 <5.16E-08
Emission Rate (Ib/hr) <0.0000233 0.0000318* <0.0000238 <0.0000237 <0.0000257
Copper -Cu

Concentration (ug/dscm) 1.47 3.10 1.76 514 2.87
Concentration (gr/dscf) 6.44E-07 1.36E-06 7.70E-07 2.24E-06 1.25E-06
Emission Rate (Ib/hr) 0.000315 0.000714 0.000369 0.00109 0.000622
Lead - Pb

Concentration (ug/dscm) 493 7.43 544 3.42 5.30
Concentration (gr/dscf) 2.15E-06 3.25E-06 2.38E-06 1.49E-06 2.32E-06
Emission Rate (Ib/hr) 0.00105 0.00171 0.00114 0.000727 0.001158
Manganese - Mn

Concentration (ug/dscm) 4.01 482 542 3.48 443
Concentration (gr/dscf) 1.75E-06 2.11E-06 2.37E-06 1.52E-06 1.94E-06
Emission Rate (Ib/hr) 0.000857 0.00111 0.00114 0.000738 0.000960

< indicates the results of both fractions were below the detection limit of the Method
*indicates one fraction was below the detection limit of the Method

!ﬁf

\ IVIUIN 1 RUDE

G10000272



General Iron Industries: Chicago, lllinois

Hammermill Shredder PM and TSM

TABLE 2 -2

SUMMARY OF TSM RESULTS (CONTINUED)

Test Parameters Run 1 Run 2 Run 4 Run 5 Average
Date 6/13/18 6/13/18 6/14/18 6/14/18

Start Time 11:49 15:15 10:56 13:45

Stop Time 13:40 17:09 12:45 15:33

Nickel - Ni

Concentration (ug/dscm) 1.63 2.55 1.36 0.930 1.62
Concentration (gr/dscf) 7.14E-07 1.12E-06 5.92E-07 4 .06E-07 7.07E-07
Emission Rate (Ib/hr) 0.000349 0.000588 0.000284 0.000198 0.000355
Phosphorous - P

Concentration (ug/dscm) 18.2 19.6 15.2 13.7 16.7
Concentration (gr/dscf) 7.93E-06 8.56E-06 6.66E-06 6.00E-06 7.29E-06
Emission Rate (Ib/hr) 0.00388 0.00451 0.00319 0.00292 0.00363
Selenium - Se

Concentration (ug/dscm) 0.698 117 <0.114 0.160 0.535
Concentration (gr/dscf) 3.05E-07 5.10E-07 <4 97E-08 6.98E-08 2.34E-07
Emission Rate (Ib/hr) 0.000149 0.000269  <0.0000238 0.0000340 0.0001189
Silver - Ag

Concentration (ug/dscm) <0.109 <0.101 1.61* <0.111 <0.482
Concentration (gr/dscf) <4 77E-08  <4.42E-08 7.02E-07* <4 87E-08 <211E-07
Emission Rate (Ib/hr) <0.0000233 <0.0000233 0.000337* <0.0000237 <0.000102
Thallium - Tl

Concentration (ug/dscm) <0.109 <0.101 <0.114 <0.111 <0.109
Concentration (gr/dscf) <4 77E-08 <4.42E-08 <497E-08 <487E-08 <4.76E-08
Emission Rate (Ib/hr) <0.0000233 <0.0000233 <0.0000238 <0.0000237 <0.0000235
Zinc -Zn

Concentration (ug/dscm) 351 345 312 265 318
Concentration (gr/dscf) 1.53E-04 1.51E-04 1.36E-04 1.16E-04 1.39E-04
Emission Rate (Ib/hr) 0.0750 0.0795 0.0654 0.0563 0.0690

< indicates the results of both fractions were below the detection limit of the Method
* indicates one fraction was below the detection limit of the Method

!ﬁf
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

TABLE 2 -2

SUMMARY OF TSM RESULTS (CONTINUED)
Test Parameters Run 1 Run 2 Run 4 Run 5 Average
Date 6/13/18 6/13/18 6/14/18 6/14/18
Start Time 11:49 15:15 10:56 13:45
Stop Time 13:40 17:09 12:45 15:33
Mercury - Hg
Concentration (ug/dscm) 136" 50.6* 176* 11.0* 93.5
Concentration (gr/dscf) 5.96E-05* 221E-05* 7.68E-05* 4.82E-06* 4.08E-05
Emission Rate (Ib/hr) 0.0291* 0.0117* 0.0368* 0.00234* 0.0200

Total Select Metals
Emission Rate (Ib/hr) 0.112 0.102 0.110 0.0654 0.0973

< indicates the results of both fractions were below the detection limit of the Method
*indicates at least one fraction was below the detection limit of the Method

& IVIUIN 1 RUDE

G10000274



General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

3.0 TESTPROCEDURES

3.1 METHOD LISTING

The test methods found in 40 CFR Part 60, Appendix A were referenced for the test
program. The following individual methods were referenced:

Method 1 Sample and velocity traverse for stationary sources
Method 2 Determination of stack gas velocity and volumetric flow rate (type S pitot
tube)

Method 3A  Determination of oxygen and carbon dioxide concentrations in emissions
from stationary sources (Instrumental analyzer procedure)

Method 4 Determination of moisture content in stack gases
Method 5 Determination of particulate emissions from stationary sources

Method 29 Determination of Metals Emissions from Stationary Sources

3.2 METHOD DESCRIPTIONS
3.2.1 Method 1

Method 1 was used to determine the suitability of the test location and to determine the
sample points used for the volumetric flow rate determinations. The test location
conformed to the minimum requirements of being located at least 2.0 diameters
downstream and at least 0.5 diameters upstream from the nearest flow disturbance.

The Hammermill Shredder test location was a round, vertical duct with a diameter of
50.0 inches. Eight points were sampled at each of the two test ports. The test location
was approximately 6.0 diameters downstream and approximately 12.0 diameters
upstream from the nearest flow disturbances. A cross section of the sampling location,
showing the sample points, can be found in Figure 1 of the Appendix.

3.2.2 Method 2

EPA Method 2 was used to determine the gas velocity at the test location using an “S”
type pitot tube and incline oil manometer. The manometer was leveled and “zeroed’
prior to each test run. The sample trains were leak checked before and after each run
by pressurizing the positive or “high” side, of each pitot tube and creating a 3 in. H.O
deflection on the manometer. The leak check was considered valid if the manometer
remained stable for 15 seconds. This procedure was repeated on the negative side by
generating a vacuum of at least 3 in. HO. The velocity head pressure and gas
temperature were then determined at each point specified in Method 1. The static
pressure of the duct was measured using water filled U-tube manometer. In addition,
the barometric pressure was measured and recorded. A diagram of the Method 2
apparatus is shown in Figure 2 as part of the Method 5/29 sampling train.
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

3.2.3 Method 3A

The carbon dioxide and oxygen contents were determined at the test location using EPA
Method 3A. A gas sample was collected into a Tedlar bag from the back of each
sample train for the duration of each test run. Analysis was performed using a
Servomex 1440 infrared carbon dioxide analyzer/paramagnetic oxygen analyzer. The
analyzers were calibrated immediately prior to analysis of the bag samples using the
procedures outlined in Method 3A using EPA Protocol calibration gases.

The carbon dioxide content and oxygen content were used to calculate the dry
molecular weight of the gas stream. The molecular weight was then used, along with
the moisture content determined by EPA Method 4, for the calculation of the volumetric
flow rate. For these calculations, the balance of the gas stream was assumed to be
nitrogen since the other gas stream components are insignificant for the purposes of
calculating molecular weight.

3.2.4 Method 4

The moisture content at the test location was determined using Method 4. A known
volume of sample gas was withdrawn from the source and the moisture was condensed
and measured. The dry standard volume of the sample gas was then compared to the
volume of moisture collected to determine the moisture content of the sample gas. A
diagram of the Method 4 apparatus is shown in Figure 2 as part of the Method 5/29
sampling trains.

To condense the water vapor, the gas sample passed through a series of impingers
charged as outlined in Methods 29. After exiting the impinger system, the sample train
was leak checked prior to the test run by capping the probe tip and pulling a vacuum of
at least 15 inches Hg. The sample train was leak checked prior to the test run by
capping the probe tip and pulling a vacuum higher than the value expected during the
run. A leak check was considered valid if the leak rate was less than 0.02 cubic feet per
minute.

The volume of dry gas exiting the gas condenser system was measured with a dry gas
meter. After leaving the dry gas meter, the sample stream passed through an orifice
used to meter the flow rate through the sample train. The pressure drop across the
orifice was measured with an incline plane, oil manometer. The gas meter reading, gas
meter inlet and outlet temperatures, gas meter static pressure and pump vacuum were
recorded for each sample point.

After the test run, the sample train was leak checked at the highest vacuum
encountered during the test run. The tests were considered valid since the leak rate
was less than 0.02 cfm. The amount of water collected in the condenser system was
measured gravimetrically. The net weight gain of water was converted to a volume of
wet gas and then compared to the amount of dry gas sampled to determine the
moisture content.
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

3.2.5 Method 5/29

Methods 5 and 29 were used to determine the PM and TSM concentration in a
combined sample train at the test location. A sample of the gas stream was withdrawn
isokinetically from the stack and the PM in the sample gas stream was collected in a
glass probe liner and on a quartz filter. The metals were collected in the glass probe
liner, on the quartz filter and in a series of chilled impingers. A diagram of the Method
5/29 sampling train in shown in Figure 2 of the Appendix.

To prevent contamination, all components of the sample train were glass or Teflon with
no metal connections. Prior to testing all components were washed with hot tap water
then hot soapy water, rinsed three times with tap water and then rinsed three times with
de-ionized, ultra filtered (DIUF) water. All glassware was then soaked for a minimum of
four hours in a 10% nitric acid solution. After soaking, the glassware was rinsed three
times with DIUF water and then rinsed with acetone. After drying, all components were
sealed with parafilm.

The sample probe used consisted of a glass liner and glass nozzle. The liner was
housed in a heated sheath maintained at a temperature of 248°F (+/- 25°F). Sample
gas passed through the nozzle and probe assembly and then through a quartz fiber filter
heated to 248°F (+/- 25°F). After exiting the filter, the sample gas passed through a
series of six glass impingers. The first and second impingers contained 100ml of a 5
percent nitric acid (HNOs3)/10 percent hydrogen peroxide (H20) solution to collect all the
metals except mercury. The third impinger remained empty to prevent cross
contamination of the separate solutions. The fourth and fifth impingers contained 100ml
of a 4 percent potassium permanganate (KMnQO4)/10 percent sulfuric acid (H2SO4)
solution to absorb mercury. The sixth impinger contained a known quantity of silica gel.
The dry gas exiting the moisture condenser system then passed through a sample
pump and a dry gas meter to measure the gas volume. After leaving the dry gas meter,
the sample stream passed through an orifice, which was used to meter the flow rate
through the sample train. The pressure drop across the orifice was measured with an
incline plane oil manometer.

Prior to the test run the filter was weighed to the nearest 0.0001g until a constant weight
was achieved. The weight of the filter was considered constant only when two
consecutive weights taken at least six hours apart were within 0.0005g of each other.
The filter was then loaded into a glass filter holder with a Teflon support screen that was
prepared in the same manner as the other components of the sample train. The probe
was thoroughly cleaned with acetone and the probe wash saved as a quality assurance
check. The condenser system was then loaded as outlined above. After assembly, the
sample train was leak checked prior to the test run by capping the probe tip and pulling
a vacuum of at least 15 in.Hg. A leak check was considered valid if the leak rate was
below 0.02 cubic feet per minute.

The probe tip was placed at the first of the sample points determined in Method 1. The
velocity at the sample point was determined using Method 2 by reading the velocity
pressure from the oil manometer. Sample was withdrawn from the source at a rate such
that the velocity at the opening of the nozzle matched the velocity of the stack gas at the
sample point (isokinetically). During the test run the train was moved to each of the
Method 1 sample points. The sample time at each point was calculated based on the
number of sample points and the total run time. The run time and sample rate was
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determined such that a minimum sample volume of 60 dry standard cubic feet (dscf)
was collected. The gas velocity pressure (AP), stack temperature, gas meter reading,
gas meter inlet and outlet temperatures, gas meter orifice pressure (AH), probe and
filter temperatures, and pump vacuum was recorded for each sample point.

After the test run, the train was leak checked at the highest vacuum encountered during
the test run. The sample train was then transferred to the on-site laboratory for
recovery. The filter was removed from the holder and placed in a glass petri dish. The
front half of the sample train, consisting of the nozzle, probe liner and filter holder, was
brushed with a non-metallic brush and rinsed with 0.1 N nitric acid. The rinse was saved
in a 250ml trace clean amber glass sample jar. The contents of the first two impingers
were recovered and saved in two 500ml sample jars. The impingers were then rinsed
with 0.1N nitric acid, and the rinses added to the sample jars. The contents of the third
impinger, which was originally empty, was recovered and saved separately in a 500ml
sample jar. The impinger was rinsed with nitric acid and the rinse added to the sample
jar. The contents of the fourth and fifth impingers was recovered and saved in two
500ml sample jars. The impingers were rinsed with fresh potassium permanganate and
the rinse added to the sample jars. If deposits remained on the potassium
permanganate impinger surface, the impingers were rinsed with 25 ml of 8 N
hydrochloric acid (HCI) and the rinse saved in a separate 250m| sample jar.

Analysis of the samples for particulate and metals followed procedures outlined in EPA
Method 29. The front half rinse and filter were digested with HNO;. This fraction and
the sample fraction acquired from the first three impingers were analyzed separately for
all the metals listed using ICP and GFAA. These two fractions were also analyzed for
mercury using CVAA. The KMnO4 impinger sample, the HCI rinse and the empty
impinger sample were then analyzed separately for mercury using CVAA.

Analysis of the samples for PM and TSM was performed by ElementOne located in
Wilmington, North Carolina.
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM

4.0 DESCRIPTION OF INSTALLATION

General Iron Industries, Inc. (General Iron) is an existing scrap metal recycling facility
located at 1909 N. Clifton Avenue, Chicago, lllinois (see Figure 1). General Iron receives
and shreds mixed scrap metal in various forms to produce uniform grades of ferrous
and non-ferrous metals. Existing scrap handling and processing activities include
receiving, sorting, shredding, metal separation and recovery of ferrous and nonferrous
metals.

Testing was performed in the exhaust duct of the hammermill shredder air handling
system, downstream of a cyclone separator, a roll media filter, and the induced draft
fan.

NN IVIUIN 1 RUDE
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Hammermill Shredder PM and TSM
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APPENDIX A
FIGURES
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Disturbance

__ Measurement
Site

Disturbance

Diameter (in.) 50.0
Port Length (in.) 14.5
Distance A (Duct Diameters) 12.0
Distance B (Duct Diameters) 6.0
Point Distance From Wall (in.)
1 1.6
2 53
3 9.7
4 16.2
5 33.8
6 40.3
7 448
8 48.4

Cross Section of the Hammermill Shredder
Test Location
General Iron Industries Corporation

Flgure 1 VAL N | IS
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM
Protected by the Attorney Client Privilege and Attorney Work Product Doctrine

APPENDIX B
SAMPLE CALCULATIONS
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Sample Calculations for Method 5/29, Run 1

Area of Sample Location

A, :(”)[2312}2
A= 25

A, =136/
where:
As = area of stack (ft?)
Ds = diameter of stack (in)
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)

Stack Pressure Absolute

P
=B+
13.6

P =29854
13.6

P =2995in.Hg

where:
Pa = stack pressure absolute (in. Hg)
P = barometric pressure (in. Hg)
Ps = static pressure (in. H20)
13.6 = conversion factor (in. H2O/in. Hg)
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Volume of Dry Gas Collected Corrected to Standard Conditions

17.64(Vm)(Yd)[Pb +AHJ

v B 13.6
i) (T, +460)
1.62
17.64(69.19)(0.9987) 29.85+R
V = -
i) (105 +460)
V sty = 64.68scf
where:
Vingstd) = volume of gas collected at standard conditions (scf)
Vi = volume of gas sampled at meter conditions (ft?)
Y4 = gas meter correction factor (dimensionless)
P = barometric pressure (in. Hg)
AH = average sample pressure (in. H20)
Tm = average gas meter temperature (°F)
13.6 = conversion factor (in. H2O/in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. HQ)
460 = conversion (°F to °R)

Volume of Water Vapor Collected Corrected to Standard Conditions

Vs = 0.04715xV, +0.04715xV,
Vs = 0.04715x68.5+0.04715x12.8

Vs, = 3.83scf
where:
Viustd) = volume of water vapor at standard conditions (scf)
Vi = weight of liquid collected (g)
Visg = weight gain of silica gel (g)

0.04715 = volume occupied by one gram water at standard conditions (ft*/g)
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Percent Moisture

v
B, =100x Ll
(Vm(std) + Vw(std) )

B,, =100x L
(64.68+3.83)

B, =55%
where:
Bus = moisture content of the gas stream (%)
Vingstd) = volume of gas collected at standard conditions (scf)
Viustd) = volume of water vapor at standard conditions (scf)
100 = conversion factor

Molecular Weight of Dry Gas Stream?

0 0 %N
M, :[44X@J+[32X@J+ zgxw
100 100

100

M, = 44><% + 32><2O'8 + 28><—78'8
100 100 100

M, =28.90/bs / Ib — mole

where:
My = molecular weight of the dry gas stream (Ib/Ib-mole)
%CO; = carbon dioxide content of the dry gas stream (%)
44 = molecular weight of carbon dioxide (Ib/Ib-mole)
%02 = oxygen content of the dry gas stream (%)
32 = molecular weight of oxygen (Ib/Ib-mole)
%CO = carbon monoxide content of the dry gas stream (%)
%N = nitrogen content of the dry gas stream (%)
28 = molecular weight of nitrogen (Ib/lb-mole)
100 = conversion factor

3 The remainder of the gas stream after subtracting carbon dioxide and oxygen is assumed to be
nitrogen.
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Molecular Weight of Wet Gas Stream
M, =| M, x l—% + leh
100 100

M, =| 28.90x 1—E + lSXﬁ

100 100

M, = 28.291bs / Ib — mole

where:
Ms = molecular weight of the wet gas stream (Ib/Ib-mole)
My = molecular weight of the dry gas stream (Ib/Ib-mole)
Bus = moisture content of the gas stream (%)
18 = molecular weight of water (Ib/Ib-mole)
100 = conversion factor

Velocity of Gas Stream

V. =85.49(C,) (V2P (M()Ts[:fo;s j

13.6

[ (120+460)

\/(28.29)[29.85 +%}

V, =85.49(0.84)(1.36)

V. =81.0ft/sec

where:
Vs = average velocity of the gas stream (ft/sec)
Co = pitot tube coefficient dimensionless
VAP = average square root of velocity pressures (in. H,Q) "2
Ts = average stack temperature (°F)
Ms = molecular weight of the wet gas stream (Ib/Ibmole)
P = barometric pressure (in. Hg)
Ps = static pressure of gas stream (in. H2O)
85.49 = pitot tube constant (ft/sec)([(Ib/Ibmole)(in. HZ))/[(°R)(in. H20)]) "2
460 = conversion (°F to °R)
13.6 = conversion factor (in. H2O/in Hg)
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Volumetric Flow of Gas Stream - Actual Conditions

Q, =60(V,)(A,)
Q, = 60(81.0)(13.6)
Q, =66,269acfm

where:
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Vs = average velocity of the gas stream (ft/sec)
As = area of duct or stack (ft?)
60 = conversion factor (sec/min)

Volumetric Flow of Gas Stream - Standard Conditions
_17.64(Q,)(P,)
(T, +460)
B 17.64(66, 269)(29.95)
(120 +460)
Q,, =60,368scfin

std

where:
Qstd = volumetric flow rate of the gas stream at standard conditions (scfm)
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Ts = average stack temperature (°F)
Pa = stack pressure absolute (in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. HQ)
460 = conversion (°F to °R)
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Volumetric Flow of Gas Stream - Standard Conditions - Dry Basis

BWS

Qusa = Qua [1 - lOOJ
5.59

sttd - 60,368[1_Wj

Q. = 57,013dscfm

where:
Qustd = volumetric flow rate of the dry gas stream at standard conditions
(dscfm)
Qstd = volumetric flow rate of the gas stream at standard conditions (scfm)
Buws = moisture content of the gas stream (%)
100 = conversion factor

Area of Nozzle

2
4, =7z><[ , J
2x12

2
A =7x 0.170
2x12

A, =0.000158 fi’

where:
An = area of nozzle (ft?)
dn = diameter of nozzle (in)
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)
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Percent Isokinetic

0.0945(7, +460)(V,..0))

e E o))

0.0945(120+460)(64.68)

I =
29.85 +£ (81.0)(0.000158)(96) I—Q
13.6 100
1=102.3%
where:
I = percent isokinetic (%)
Ts = average stack temperature (°F)
Vingstd) = volume of gas collected at standard temperature and pressure (scf)
P barometric pressure (in. Hg)

Ps static pressure of gas stream (in. H20)

Vs = average velocity of the gas stream (ft/sec)

An = cross sectional area of nozzle (ft?)

@ = sample time (min)

Busat = moisture saturation point of the gas stream (%)
0.0945 = constant (°R/in. Hg)

460 = conversion (°F to °R)

13.6 = conversion factor (in. H2O/in Hg)

100 = conversion factor

Acetone Wash Blank Correction
o (m)(v)

a

Vawb
B (0.0018)(134)
“ 222
W, =0.0011g
where:
Wa = maximum allowable particulate mass in acetone wash blank (g)
Mab = mass collected, acetone wash blank (g)
Vaw = mass of acetone wash (g)
Vawb = mass of acetone wash blank (g)
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Particulate Catch
M, =m,+(m,-W,)

M, =0.0052+(0.0092-0.0011)

M, =0.0133g
where:
M = particulate catch (g)
My = particulate on filter (g)
Ma = particulate in wash (Q)
Wa = particulate mass in acetone wash blank (g)

Particulate Concentration, grains/dscf

o (M)(1543)

Vm(sld)
o (0.0133)(15.43)

64.68
C =0.00318gr / dscf

where:
C = particulate concentration (grains/dscf)
M, = particulate catch (g)
Vingstd) = volume of gas collected at standard temperature and pressure (scf)
15.43 = conversion factor (grains/g)
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Particulate Emission Rate (Ib/hr)

_ (M,)(Qu)(60)
o (V) (453.6)
~(0.0133)(57,013)(60)
P (64.68)(453.6)
E,,, =155b/hr

where:
Ebsmr = particulate emission rate (Ib/hr)
M, = particulate catch (g)
Vin(std) = volume of dry gas collected at standard temperature and pressure (scf)
Qusta = volumetric flow rate of the gas stream at standard conditions, on a dry
basis (dscfm)
60 = conversion factor (min/hr)
453.6 = conversion factor (g/Ib)

Concentration of Lead in Flue Gas, ug/dscm*

_ (M) (35.31)

ug/dsem
(Vm(sld) )

_ (9.03) (3531)
e (64.68)

Cgrasom = 4.93ug [ dscm

where:
Cugrdsem = concentration of lead in flue gas (ug/dscm)
Mc = mass of lead in sample (ug)
Vinesta) = volume of gas collected at standard temperature and pressure(scf)
35.31 = conversion factor (ft3/m?3)

4 The concentrations of all TSM are calculated in a similar manner.
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Concentration of Lead in Flue Gas, gr/dscf®

i (Cug/dscm)(1543)
eI (35.32)(10%)

(493)(15.43)
eI (35.32)(10%)

Corary =2 15E gr | dscf

where:
Coyrrdsof = concentration of lead in flue gas (gr/dscf)
Cugidsem = concentration of lead in flue gas (ug/dscm)
15.43 = conversion factor (grains/g)
35.32 = conversion factor (ft3/m?3)
108 = conversion factor (ug/g)

Lead Emission Rate, Ib/hr®

FEwimw= (Cug/dscm)(stld)(6O)
(35.315)(10°)(453.6)

(4.93)(57,013)(60)
(35.315)(10°)(453.6)

Ewim=0.00105/b/ hr

Ewim=

where:
Ebsmr = lead emission rate (Ib/hr)
Cugiasem = lead concentration (ug/dscm)
Qusta = volumetric flow rate of dry gas stream at standard conditions (dscfm)
10° = conversion factor (ug/mg)
35.315 = conversion factor (ft’m?3)
60.0 = conversion factor (min/hr)

5 The concentrations of all TSM are calculated in a similar manner.
6 The emission rates of all TSM are calculated in a similar manner.
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APPENDIX C
PARAMETERS
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General Iron Industries, Inc.
Hammermill Shredder

Method 5 and 29 Parameters

Project No. 023AS-451738

EPA Methods 1-4 Parameters Run 1 Run 2 Run 4 Run 5
Date 6/13/2018 6/13/2018 6/14/2018 6/14/2018
Start Time 11:49 15:15 10:56 13:45
Stop Time 13:40 17:09 12:45 15:33
Dimensions of Sample Location, D (in) 50.0 50.0 50.0 50.0
Velocity Pressure, AP avg (in. H,0"?) 1.36 1.47 1.35 1.36
Barometric Pressure, P, (Inches Hg) 29.85 29.79 29.85 29.80
Static Pressure, P, (Inches H,0) 1.3 1.0 1.0 1.0
Pitot Coefficient, C, 0.84 0.84 0.84 0.84
Sample Location Temperature, T, (°F) 120 117 120 117
Volume Metered, V,, (ft°) 69.19 75.29 65.49 66.40
Meter Temperature, T, (°F) 105 109 96.5 91.8
Average Sample Pressure, AH, (in. H,O) 1.62 1.86 1.51 1.54
Gas Meter Correction Factor, Y 0.9987 0.9987 0.9987 0.9987
Carbon Dioxide (% dry) 0.40 0.30 0.39 0.40
Oxygen (% dry) 20.8 20.9 20.8 20.8
Weight of Water Collected, V., (9) 68.5 64.7 72.6 74.6
Silica Gel Net Weight, V., (9) 12.8 19.1 15.1 11.8
Diameter of Nozzle, D, (in) 0.170 0.170 0.170 0.170
Run Time, 8 (minutes) 96 96 96 96
EPA METHODS 1-4 RESULTS

Area of Sample Location, A, (ft) 13.6 13.6 13.6 13.6
Stack Pressure Absolute (inches Hg) 29.95 29.86 29.92 29.87
Volume Metered Standard, V) (ft) 64.68 69.74 62.11 63.41
Volume of Water Vapor, Vst () 3.83 3.95 414 4.07
Percent Moisture, B, (%) 5.59 5.36 6.24 6.04
Moisture Saturation Point, B, (%) 11.5 10.7 11.6 10.7
Dry Molecular Weight, My (Ibs/lb mole) 28.90 28.88 28.89 28.90
Wet Molecular Weight, M, (Ibs/lb mole) 28.29 28.30 28.21 28.24
Gas Velocity, V, (ft/sec) 81.0 87.0 80.1 80.8
Average Flowrate, Q, (acfm) 66,269 71,167 65,533 66,101
Standard Flowrate, Qgq(scfm) 60,368 64,946 59,615 60,350
Dry Standard Flowrate, Q gy (dscfm) 57,013 61,489 55,916 56,729
Area of Nozzle, A, (ft?) 0.000158 0.000158 0.000158 0.000158
Isokinetics (%) 102.3 102.3 100.2 100.8
F1/2 Particulate Matter (mg) 14.4 18.7 19.4 15.5
F1/2 Particulate Matter, blank corrected (g) 0.0133 0.0180 0.0185 0.0148
Concentration (gr/dscf) 0.00318 0.00398 0.00460 0.00361
Emission Rate (Ib/hr) 1.55 2.10 2.21 1.75
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General Iron Industries, Inc.
Hammermill Shredder

Method 5 Parameters

Project No. 023AS-451738

EPA Method 5 Parameters Blank Run 1 Run 2 Run 4 Run 5

Eilter 31347 31346 31457 31460
Filter tare weight (g) 0.4022 0.4015 0.4031 0.3679 0.3551
Filter final weight (g) 0.4035 0.4067 0.4118 0.3759 0.3618
Filter net weight, m; (g) 0.0013 0.0052 0.0087 0.0080 0.0067

Front Half Wash Beaker ID 895 758 737 597 x23
Beaker tare weight (g) 10.2526 10.8814 11.0158 10.1119 9.9149
Beaker final weight (g) Average 10.2550 10.8906 11.0258 10.1233 9.9237
Volume of Wash, V,, (ml) 222 134 88 108 84
Beaker net weight, m, (g) 0.0018 0.0092 0.0100 0.0114 0.0088
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General Iron Industries, Inc.
Hammermill Shredder

Method 29 Parameters

Project No. 023AS-451738

EPA METHOD 29 RESULTS Run 1 Run 2 Run 4 Run 5
Front Half (ug) 0.472 0.6225 0.388 0.326
Back Half (ug) <01 0.127 0.265 <01

Antimony - Sb, (1g) 0.572 0.749 0.653 0.426
Front Half (ug) 0.157 0.201 <01 <01
Back Half (ug) <01 <01 <01 <01

Arsenic - As, (ug) 0.257 0.301 <0.2 <0.2
Front Half (ug) 3.95 3.96 2.80 273
Back Half (ug) 0.774 5.38 1.14 0.741

Barium - Ba, (ug) 4,724 9.34 3.94 3.47
Front Half (ug) <0.025 <0.025 <0.025 <0.025
Back Half (ug) <0.025 <0.025 <0.025 <0.025

Beryllium - Be, (ug) <0.050 <0.050 <0.050 <0.050
Front Half (ug) 3.31 1.88 1.74 1.49
Back Half (ug) <01 <01 0.159 <01

Cadmium - Cd, (ug) 3.41 1.98 1.90 1.59
Front Half (ug) 2.01 2.14 1.76 1.58
Back Half (ug) 0.460 0.997 0.664 0.404

Chromium - Cr, (ug) 2.47 3.13 242 1.98
Front Half (ug) <01 <01 <01 <01
Back Half (ug) <01 0.173 <01 <01

Cobalt - Co, (ng) <0.2 0.273 <0.2 <0.2
Front Half (ug) 1.63 1.79 1.55 1.35
Back Half (ug) 1.07 4.34 1.55 7.87

Copper - Cu, (ng) 2,70 6.13 3.100 9.22
Front Half (ug) 7.70 10.7 8.68 5.67
Back Half (ug) 1.33 3.98 0.884 0.471

Lead - Pb, (ug) 9.03 14.7 9.56 6.14
Front Half (ug) 4.04 452 3.97 4.02
Back Half (ug) 3.31 5.00 5.57 222

Manganese - Mn, (ug) 7.35 9.52 9.54 6.24
Front Half (ug) 254 2.64 0.974 0.864
Back Half (ug) 0.452 2.41 1.41 0.805

Nickel - Ni, (ng) 2,99 5.05 2.38 1.67
Front Half (ug) 5.96 8.86 5.22 4.46
Back Half (ug) 27.3 299 21.6 20.2

Phosphorous - P, (ng) 33.3 38.7 26.8 24.7
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General Iron Industries, Inc.
Hammermill Shredder

Method 29 Parameters

Project No. 023AS-451738

EPA METHOD 29 RESULTS Run 1 Run 2 Run 4 Run 5
Front Half (ug) 0.943 1.74 <01 0.186
Back Half (ug) 0.336 0.569 <01 0.101

Selenium - Se, (ug) 1.28 2.30 <0.2 0.287
Front Half (ug) <01 <01 <01 <01
Back Half (ug) <01 <01 2726 <01

Silver - Ag, (1g) <0.2 <0.2 2.83 <0.2
Front Half (ug) <01 <01 <01 <01
Back Half (ug) <01 <01 <01 <01

Thallium - TI, (ug) <0.2 <0.2 <0.2 <0.2
Front Half (ug) 612 629 524 455
Back Half (ug) 309 52.6 251 21.0

Zinc - Zn, (ug) 643 682 549 476

Mercury - Hg

Front-Half Trial 1 <01 <01 <01 <01
Front-Half Trial 2 <01 <01 <01 <01
Front-Half (ug) <0.1 <0.1 <01 <01
H,O,/HNO; Impingers Trial 1 <0.5 <0.3 <0.3 <0.4
H,0,/HNO; Impingers Trial 2 <0.5 <0.3 <0.3 <0.4
H,0,/HNO3 Impingers (ug) <0.5 <0.3 <0.3 <0.4
Empty Impinger Trial 1 <0.2 <0.2 <0.2 <0.2
Empty Impinger Trial 2 <0.2 <0.2 <0.2 <0.2
Empty Impinger (ug) <0.2 <0.2 <0.2 <0.2
H,SO4/KMNO, Impingers Trial 1 232 80.3 205 9.65
H,SO4,/KMNO, Impingers Trial 2 233 80.2 21 9.66
H,SO4/KMNO, (1g) 233 80.3 208 9.66
8N HCI Rinse Trial 1 17.5 19.8 101 10.2
8N HCI Rinse Trial 2 17.5 19.6 101 10.2
8N HCI Rinse (ug) 17.5 19.7 101 10.2
Total Mercury - Hg (ug) 250 100 309 19.8
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General Iron Industries, Inc. Method 29 Parameters Project No. 023AS-451738
Hammermill Shredder

EPA METHOD 29 RESULTS Run 1 Run 2 Run 4 Run 5
Antimony - Sb

Concentration (ug/dscm) 0.312 0.379 0.371 0.237
Concentration (gr/dscf) 1.36E-07 1.66E-07 1.62E-07 1.04E-07
Emission Rate (Ib/hr) 0.0000667 0.0000874 0.0000778 0.0000504

Arsenic - As

Concentration (ug/dscm) 0.140 0.152 <0.114 <0.111
Concentration (gr/dscf) 6.13E-08 6.66E-08 <4 97E-08 <4 87E-08
Emission Rate (Ib/hr) 0.0000300 0.0000351 <0.0000238 <0.0000237
Barium - Ba

Concentration (ug/dscm) 2.58 473 2.24 1.93
Concentration (gr/dscf) 1.13E-06 2.07E-06 9.79E-07 8.45E-07
Emission Rate (Ib/hr) 0.000551 0.00109 0.000469 0.000411
Berylium - Be

Concentration (ug/dscm) <0.0273 <0.0253 <0.0284 <0.0278
Concentration (gr/dscf) <1.19E-08 <1.11E-08 <1.24E-08 <1.22E-08
Emission Rate (Ib/hr) <0.00000583 <0.00000583 <0.00000595 <0.00000592
Cadmium - Cd

Concentration (ug/dscm) 1.86 1.00 1.08 0.886
Concentration (gr/dscf) 8.13E-07 4 38E-07 4.72E-07 3.87E-07
Emission Rate (Ib/hr) 0.000398 0.000231 0.000226 0.000188

Chromium - Cr

Concentration (ug/dscm) 1.35 1.59 1.38 1.10
Concentration (gr/dscf) 5.89E-07 6.93E-07 6.02E-07 4 83E-07
Emission Rate (Ib/hr) 0.000288 0.000365 0.000289 0.000235
Cobalt - Co

Concentration (ug/dscm) <0.109 0.138 <0.114 <0.111
Concentration (gr/dscf) <4.77E-08 6.04E-08 <4 97E-08 <4 87E-08
Emission Rate (Ib/hr) <0.0000233 0.0000318 <0.0000238 <0.0000237
Copper - Cu

Concentration (ug/dscm) 1.47 3.10 1.76 514
Concentration (gr/dscf) 6.44E-07 1.36E-06 7.70E-07 2.24E-06
Emission Rate (Ib/hr) 0.000315 0.000714 0.000369 0.00109
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General Iron Industries, Inc.
Hammermill Shredder

Method 29 Parameters

Project No. 023AS-451738

EPA METHOD 29 RESULTS Run 1 Run 2 Run 4 Run 5
Lead - Pb

Concentration (ug/dscm) 4.93 7.43 5.44 3.42
Concentration (gr/dscf) 2.15E-06 3.25E-06 2.38E-06 1.49E-06
Emission Rate (Ib/hr) 0.00105 0.00171 0.00114 0.000727
Manganese - Mn

Concentration (ug/dscm) 4.01 4.82 542 3.48
Concentration (gr/dscf) 1.75E-06 2.11E-06 2.37E-06 1.52E-06
Emission Rate (Ib/hr) 0.000857 0.001110 0.001136 0.000738
Nickel - Ni

Concentration (ug/dscm) 1.63 255 1.36 0.930
Concentration (gr/dscf) 7.14E-07 1.12E-06 5.92E-07 4.06E-07
Emission Rate (Ib/hr) 0.000349 0.000588 0.000284 0.000198
Phosphorous - P

Concentration (ug/dscm) 18.2 19.6 15.2 13.7
Concentration (gr/dscf) 7.93E-06 8.56E-06 6.66E-06 6.00E-06
Emission Rate (Ib/hr) 0.00388 0.00451 0.00319 0.00292
Selenium - Se

Concentration (ug/dscm) 0.70 117 <0.114 0.160
Concentration (gr/dscf) 3.05E-07 5.10E-07 <4 97E-08 6.98E-08
Emission Rate (Ib/hr) 0.000149 0.000269 <0.0000238 0.0000340
Silver - Ag

Concentration (ug/dscm) <0.109 <0.101 1.61 <0.111
Concentration (gr/dscf) <4.77E-08 <4.42E-08 7.02E-07 <4 87E-08
Emission Rate (Ib/hr) <0.0000233 <0.0000233 0.000337 <0.0000237
Thallium - TI

Concentration (ug/dscm) <0.109 <0.101 <0.114 <0.111
Concentration (gr/dscf) <4.77E-08 <4 42E-08 <4 97E-08 <4 87E-08
Emission Rate (Ib/hr) <0.0000233 <0.0000233 <0.0000238 <0.0000237
Zinc - Zn

Concentration (ug/dscm) 351 345 312 265
Concentration (gr/dscf) 1.53E-04 1.51E-04 1.36E-04 1.16E-04
Emission Rate (Ib/hr) 0.0750 0.0795 0.0654 0.0563
Mercury - Hg

Concentration (ug/dscm) 136 50.6 176 11.0
Concentration (gr/dscf) 5.96E-05 2.21E-05 7.68E-05 4.82E-06
Emission Rate (Ib/hr) 0.0291 0.0117 0.0368 0.00234
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM
Protected by the Attorney Client Privilege and Attorney Work Product Doctrine

APPENDIX D
FIELD DATA PRINTOUTS
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General Iron Industries, Inc. Method 29 Field Data Entry Project No. 023AS-451738
Hammermill Shredder

Project Number 451738 Moisture Tare Wit Final Wit Net Wit
Client Iron Industries (9) (9) (9)
Plant Chicago, IL Impinger 1 6424 681.4 39.0
Location Hammer Mill Shredder Impinger 2 713.4 7339 205
Date 6/13/2018 Impinger 3 752.7 758.0 53
Meter ID M-39 Impinger 4 605.6 607.9 23
Yy 0.9987 Place an "x" in the Impinger 5 6307 632.1 14
Pitot C, 0.84 appropriate Box Impinger 6 737.2 7372 0.0
Nozzle Diameter (in) 0.170 Circular? X Silica Gel 911.1 923.9 12.8
Filter ID 31347 Rectangular?| Weight of Water Collected, V. (9) 68.5
Train Type IMP Diameter 50 Silica Gel Net Weight, VEE (9) 12.8
Train ID IB-18 Length
Py (Inches Hg) 29.85 Width Analyzer %CO,; | %CO,+%0, %0,
P, (Inches H,0) 13 Trial 1 0.40 NA 208
Start Time 11:49 Trial 2 0.40 NA 20.8
Stop Time 13:40 Trial 3 0.40 NA 20.8
Average 0.40 NA 20.8
Run 1
Min/Pt Velocity Orifice Gas Sample Stack Volume
6 Pressure Setting Volume Stack DGM DGM Square Gas Metered
Traverse Elapsed AP AH Initial (ft® Temp. Inlet Outlet Root Velocity Vmstd Isokinetics
Point Time (in. H,0) (in. H,0) 307.36 | (°F) (°F) (°F) AP Vs (ft/sec) (ft%) (%)
1-1 6 1.60 1.40 811.55 114 93 89 1.265 74.8 4.013 108.9
1-2 12 1.90 1.60 815.92 119 96 91 1.378 81.8 4.168 104.2
1-3 18 1.80 1.50 820.20 119 101 91 1.342 79.7 4.063 104.4
1-4 24 1.70 1.50 824.50 120 103 93 1.304 77.5 4.067 107.6
1-5 30 1.60 1.40 828.90 121 105 95 1.265 75.2 4.146 113.2
1-6 36 2.20 1.90 832.84 120 107 98 1.483 88.1 3.701 86.1
1-7 42 2.40 2.10 837.60 120 109 100 1.549 92.1 4.457 99.3
1-8 48 2.00 1.70 842.10 121 110 102 1.414 84.1 4.198 102.5
2-1 54 1.50 1.30 846.14 121 107 104 1.225 72.8 3.769 106.3
2-2 60 1.60 1.40 850.25 120 110 104 1.265 75.2 3.825 104.3
2-3 66 1.70 1.50 854.30 120 112 106 1.304 77.5 3.757 99.4
2-4 72 1.60 1.40 858.35 121 115 108 1.265 752 3.739 102.1
2-5 78 1.70 1.50 862.45 120 115 109 1.304 775 3.783 100.1
2-6 84 2.20 1.90 867.22 123 116 110 1.483 88.4 4.398 102.6
2-7 90 2.20 1.90 871.82 118 116 111 1.483 88.0 4.238 98.4
2-8 96 2.20 1.90 876.55 121 116 111 1.483 88.2 4.357 101.4

Totals and Averages
96 1.62 69.19 120 105 1.36 81.0 64.68 1023
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General Iron Industries, Inc. Method 29 Field Data Entry Project No. 023AS-451738
Hammermill Shredder

Project Number 451738 Moisture Tare Wit Final Wit Net Wit
Client Iron Industries (9) (9) (9)
Plant Chicago, IL Impinger 1 736.9 769.0 32.1
Location Hammer Mill Shredder Impinger 2 736.0 7531 17.1
Date 6/13/2018 Impinger 3 661.4 667.8 6.4
Meter ID M-39 Impinger 4 733.7 7415 7.8
Yy 0.9987 Place an "x" in the Impinger 5 735.8 737.1 13
Pitot C,, 0.84 appropriate Box
Nozzle Diameter (in) 0.170 Circular? X Silica Gel 946.1 965.2 19.1
Filter ID 31346 Rectangular?| Weight of Water Collected, V. (9) 64.7
Train Type IMP Diameter 50 Silica Gel Net Weight, VEE (9) 19.1
Train ID IB-16 Length
Py (Inches Hg) 29.79 Width Analyzer %CO,; | %CO,+%0, %0,
P, (Inches H,0) 10 Trial 1 0.30 NA 209
Start Time 15:15 Trial 2 0.30 NA 20.9
Stop Time 17:09 Trial 3 0.30 NA 20.9
Average 0.30 NA 20.9
Run 2
Min/Pt Velocity Orifice Gas Sample Stack Volume
6 Pressure Setting Volume Stack DGM DGM Square Gas Metered
Traverse Elapsed AP AH Initial (ft® Temp. Inlet Outlet Root Velocity Vmstd Isokinetics
Point Time (in. H,0) (in. H,0) 37851 | (°F) (°F) (°F) AP Vs (ft/sec) (ft%) (%)
1-1 6 2.90 2.60 883.75 113 107 106 1.703 100.7 4.886 98.3
1-2 12 2.70 2.30 888.90 115 109 106 1.643 97.3 4.790 100.0
1-3 18 2.50 220 893.95 116 111 106 1.581 93.7 4.687 101.8
1-4 24 2.10 1.80 899.08 117 113 107 1.449 86.0 4.744 112.6
1-5 30 2.40 2.10 903.60 118 115 108 1.549 92.0 4172 927
1-6 36 2.00 1.70 908.45 118 115 108 1.414 84.0 4.472 108.8
1-7 42 2.10 1.80 913.30 115 117 110 1.449 85.8 4.458 105.6
1-8 48 1.90 1.60 917.70 119 118 111 1.378 819 4.035 100.8
2-1 54 2.70 2.30 923.25 120 107 109 1.643 97.8 5.157 108.2
2-2 60 2.10 1.80 928.05 119 108 108 1.449 86.1 4.455 105.9
2-3 66 1.60 1.40 932.16 122 109 107 1.265 754 3.811 104.0
2-4 72 2.00 1.70 936.50 118 110 107 1.414 84.0 4.023 97.9
2-5 78 1.90 1.60 940.72 117 109 106 1.378 81.8 3.918 CHT
2-6 84 2.00 1.70 945.15 117 110 106 1.414 83.9 4.110 99.9
2-7 90 1.90 1.60 949.45 116 110 106 1.378 81.7 3.989 99.4
2-8 96 1.80 1.50 953.80 116 109 105 1.342 795 4.041 103.5

Totals and Averages
96 1.86 75.29 117 109 1.47 87.0 69.74 1023
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General Iron Industries, Inc. Method 29 Field Data Entry Project No. 023AS-451738
Hammermill Shredder

Project Number 451738 Moisture Tare Wit Final Wit Net Wit
Client Iron Industries (9) (9) (9)
Plant Chicago, IL Impinger 1 687.8 7415 53.7
Location Hammer Mill Shredder Impinger 2 765.2 7776 12.4
Date 6/14/2018 Impinger 3 609.1 611.4 2.3
Meter ID M-39 Impinger 4 622.8 624.3 15
Yy 0.9987 Place an "x" in the Impinger 5 7328 7355 2.7
Pitot C,, 0.84 appropriate Box
Nozzle Diameter (in) 0.170 Circular? X Silica Gel 848.0 863.1 15.1
Filter ID 31457 Rectangular?| Weight of Water Collected, V. (9) 72.6
Train Type IMP Diameter 50 Silica Gel Net Weight, VEE (9) 15.1
Train ID IB-16 Length
Py (Inches Hg) 29.85 Width Analyzer %CO,; | %CO,+%0, %0,
P, (Inches H,0) 10 Trial 1 0.39 NA 20.79
Start Time 10:56 Trial 2 0.39 NA 20.79
Stop Time 12:45 Trial 3 0.39 NA 20.79
Average 0.39 NA 20.79
Run 4
Min/Pt Velocity Orifice Gas Sample Stack Volume
6 Pressure Setting Volume Stack DGM DGM Square Gas Metered
Traverse Elapsed AP AH Initial (ft® Temp. Inlet Outlet Root Velocity Vmstd Isokinetics
Point Time (in. H,0) (in. H,0) 1,058.74 ' (°F) (°F) (°F) AP Vs (ft/sec) (ft%) (%)
1-1 6 1.90 1.60 1062.82 111 89 86 1.378 814 3.934 98.3
1-2 12 2.00 1.70 1067.10 119 95 87 1.414 84.1 4.102 100.6
1-3 18 1.80 1.50 1071.25 120 99 88 1.342 792 3.957 102.4
1-4 24 1.90 1.60 1075.42 121 100 89 1.378 82.1 3.970 100.0
1-5 30 1.70 1.40 1079.45 122 100 90 1.304 iy 3.832 102.2
1-6 36 1.90 1.60 1083.66 121 101 90 1.378 82.1 4.001 100.8
1-7 42 1.70 1.40 1087.90 123 102 92 1.304 77.8 4.017 107.2
1-8 48 2.10 1.70 1092.17 119 102 93 1.449 86.2 4.045 96.8
2-1 54 1.40 1.20 1095.70 120 98 94 1.183 70.4 3.349 98.2
2-2 60 1.50 1.20 1099.30 121 100 94 1.225 73.0 3.409 96.7
2-3 66 1.50 1.20 1103.05 123 102 94 1.225 73.1 3.545 100.7
2-4 72 1.50 1.20 1106.80 122 103 95 1.225 73.0 3.538 100.4
2-5 78 2.00 1.70 1111.11 123 104 96 1.414 84.4 4.064 100.0
2-6 84 1.80 1.50 1115.35 120 105 97 1.342 799 3.989 103.2
2-7 90 220 1.80 1119.75 120 105 97 1.483 88.3 4.143 96.9
2-8 96 2.20 1.80 1124.23 119 105 97 1.483 88.2 4218 98.6

Totals and Averages
96 1.51 65.49 120 96.5 135 80.1 62.11 100.2
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General Iron Industries, Inc. Method 29 Field Data Entry Project No. 023AS-451738
Hammermill Shredder

Project Number 451738 Moisture Tare Wit Final Wit Net Wit
Client Iron Industries (9) (9) (9)
Plant Chicago, IL Impinger 1 7432 800.3 57.1
Location Hammer Mill Shredder Impinger 2 738.0 7495 115
Date 6/14/2018 Impinger 3 665.9 668.9 3.0
Meter ID M-39 Impinger 4 746.9 748.7 1.8
Yy 0.9987 Place an "x" in the Impinger 5 744.2 745.4 12
Pitot C,, 0.84 appropriate Box
Nozzle Diameter (in) 0.170 Circular? X Silica Gel 964.4 976.2 11.8
Filter ID 31460 Rectangular?| Weight of Water Collected, V. (9) 74.6
Train Type IMP Diameter 50 Silica Gel Net Weight, VEE (9) 11.8
Train ID IB-18 Length
Py (Inches Hg) 29.80 Width Analyzer %CO,; | %CO,+%0, %0,
P, (Inches H,0) 10 Trial 1 0.40 NA 20.80
Start Time 13:45 Trial 2 0.40 NA 20.80
Stop Time 15:33 Trial 3 0.40 NA 20.80
Average 0.40 NA 20.80
Run §
Min/Pt Velocity Orifice Gas Sample Stack Volume
6 Pressure Setting Volume Stack DGM DGM Square Gas Metered
Traverse Elapsed AP AH Initial (ft® Temp. Inlet Outlet Root Velocity Vmstd Isokinetics
Point Time (in. H,0) (in. H,0) 12485 | (°F) (°F) (°F) AP Vs (ft/sec) (ft%) (%)
1-1 6 2.00 1.70 129.10 107 88 88 1.414 83.3 4.089 99.1
1-2 12 1.70 1.40 133.10 116 93 88 1.304 774 3.828 101.4
1-3 18 1.50 1.20 136.92 120 95 88 1.225 22 3.647 103.3
1-4 24 1.50 1.20 140.68 119 95 89 1.225 i) 3.587 101.5
1-5 30 1.70 1.40 144.66 118 95 89 1.304 775 3.798 100.8
1-6 36 1.90 1.60 148.86 119 95 89 1.378 82.0 4.010 100.8
1-7 42 2.00 1.70 153.05 116 95 89 1.414 83.9 4.002 97.8
1-8 48 2.10 1.70 157.50 118 95 89 1.449 86.1 4.250 101.5
2-1 54 1.90 1.60 161.67 117 94 89 1.378 819 3.985 100.0
2-2 60 1.90 1.60 165.93 117 95 89 1.378 819 4.068 102.1
2-3 66 1.80 1.50 169.40 118 96 89 1.342 79.8 3.309 85.4
2-4 72 1.80 1.50 174.20 117 97 89 1.342 79.7 4.574 117.9
2-5 78 1.60 1.30 178.05 119 96 89 1.265 753 3.670 100.5
2-6 84 1.90 1.60 182.20 119 95 90 1.378 82.0 3.959 99.5
2-7 90 220 1.80 186.71 119 96 90 1.483 88.2 4.301 100.4
2-8 96 2.20 1.80 191.25 116 96 89 1.483 88.0 4.333 100.9

Totals and Averages
96 154 66.40 117 918 1.36 80.8 63.41 100.8
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM
Protected by the Attorney Client Privilege and Attorney Work Product Doctrine

APPENDIX E
FIELD DATA
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MONTROSE AIR QUALITY SERVICES, LLC
EPA Method 1

LOCATION ]—Lq-.w.._, /\,\_' ‘Sample and Velocity Traverses Datasheet

Client P ﬂﬁﬁ&._s ‘-r{_-b I\r
Project No: AN 33 ‘
Plant Che~p TC =
Date 6-13-1%
Technician <,
Duct Diameter (in.) s/
Port Diameter (in.) Lo~ 4NJ o] ;
Port Length (in.) j4.< First point & the out]
Port Type _ ¥l:ople Bas flow finf foutV/bf page
Distance A {ft) * O Cross Section of Duct
Distance B (ff) _
Distanee A (Duct Diameters}_ } i 2 For rectangular ducts = —ZF-E-—
LDiswnce B {Duct Diamsters) (L + W)
Duct Diameters Upstream From Flow Disturbance [Distance A}
a.5 1.9 1.5 2.0 2.5
50 I ) I I I | I
H Disturbance
: T
= 4ol Solfd Line Is for Isokinetic Traverses =
5 Dazhed Line is for Velocity Traverses
g Higher Number Is for Rectangular Stacks or Ducts | eaaursrmeRt
g o !— Site
& 24 or 25
@
_‘.:' 2o 18 ®
E [~ "t memememea
Ea
E " l
g e Disturbance
]
) 1 1 1 1 1 1
° 2 3 4 & 7 B ] 10
Duct Dlameters Downstream From Flow Disturbance (Distanos B)

Traverse{ Distance
Location Schematic and Notes " Polnf | {in.)
1| )6-
2_1149.7
s | 7H.19
4 20-6
5 Y3
s | SY.¥]
7| €9.96
s | GIET]
e
10
Distlonee. & ndudes \’3‘“ of o \l” @\TL}-&"}U P4 gﬂdmcgr.(bcu{u.?rl' = 12
L Ci d {inscg -F:)r SQV"(P\. LS \\"‘P%‘k S‘\"‘«C['—J“ emjflg R 7L[f=w /J'_ﬂ —1'3
(5 tongidie g a ﬂa'tﬂéfwém,c_g i 14 -
Indicate sample ports, height from grade, types of disturbances, access, unistrut configuration, elc. 15
Distance to point must include length of port 16

G10000307



MONTROSE AIR QUALITY SERVICES, LLC
EPA Method 1
LOCATION Ham wes Mil} Sample and Velocity Traverses Datasheet

Shecdder
Clisnt wn dndusdrles
Project No: Ugr 738
Plant Chl‘(‘ajcl T
Date &/
Technician yii2)
Duct Diameter (in.) 50
Port Diameter {in.) o i @
Port Length {in.) 8 First point el the way @B} fout]
Port Type M- p‘i?Pfe Gas flow [in]@_ofpage
Distance A {ft) £ 5 Cross Section of Duct
Distance B {ft). 25
Distance A (Duct Diameters) e T2 For rectangular ducts ED = 2L
IDI_stance B (Duct Diameters) | Eg (L +W)

0.8

1.0

1.5

Duct Diameters Upstroam From Flow Disturbancs {Dlstanca A)

aof qo PO;"\E

Higher N

24 or 26

26

1o

Minimum Number of Sample Polnts for Traverses

Solid Ling fa for Isokinetic Traverses

Dashed Line Is for Veloolty Traverses

Btacks or Ducts

I= for R

Disturbance

>

— ——:-M.lsunmant

i

4 L]

Duct Plameters Downstream From Flow Disturbance (Dlstance B)

2BOFLO Poivrs
Traverse{ Distance
location Schematlc and Notes n =13 (oSSl{- Point | {in.)
1 &3
2 _114.9%
3 11H.35
4 | 17.84
5 | 14.46
6 16.23
7 i5.21
8 |20.50
10|20
1| 35.99
i2_ |42 8
Disk 13 |45, 50
I14 ) ‘-l?. 7q
Indicafe sample ports, height from grade, types of disturbances, access, unistrut configuration, efc. 15 yq. 27
Distance to point must include length of port 16 | 3| g
11 15306
18 | SH.6S
19 [56.0%
26 |570.3 N
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MONTROSE AIR QUALITY SERVICES, LLC

EPA Method 2

Cyclonic Flow Traverse Datasheet

[Page | T o[ U ]
Client Teva Tadusteces Tac,
Project No. Ls 7 33
Pilant Clhicoas 11 O
Location Hemmer MU Tuct size (in) SO
Dato BJi3]18 [portiongthim | & —r—
[Probe ID AE2 -G -C Pitotcp . 24
First point sil the wayin) fout]
Gas flow fin] or of page
Cross Section of Duct
lRun Number ’ IRun Number |Run Number
Istast Time S Start Time Start Time
Istop Time < B Stop Time Stop Time
Barometric(inhg) | A4 .Y 5 Barometric (inHg) _ Barometric (InHg)
Static {inH,0) i. 2 Static (InH,0) Static (inH,0)
Probe Operator C/S L Probe Qpérator Probe Operator
|pata Recorder ZW_ /~ _ |pataRecorder Data Recorder
{Pre Leak Check </  |Pre Leak Check Pre Leak Check
Post Leak Check Post Leak Check Post Leak Check
Pressure| Angle Pressure| Angle Pressure| Angle
Traverse | AP @ 0° o Traverse| AP @ 0° a Traverse| AP @ 0° o
Point | inH,0) | (<207 Notes Point | (inH,0)| (<209 Notes Point | {inH,0)| (<209 Notes
SRRy R _
| —2Z | 2 &
2l-0ilp.3
bl ol ds
S| 0L 4.2
6 s 03- {g ‘5
11,02 5.5
§1.22 |[7.2
2=t |=el|lg.6
1| .0f |&.C
3 —0j | 7.0
4 | ~o0| | Jo0
1 0.0]0.6
d | —rjlH.0O
71 cof | I520
<l o] ! 00
Total {07.)> Total Total
Average s i Average AVBEgg
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MONTROSE AIR QUALITY SERVICES, LLC
Impinger Weights Datasheet

PROJECTNO. 45 173§ Page | | Jot] Z |
Client Lron Thdusires Inc.
Plant Chicago , TL
Location Hompner Moy Sheedde
Date VLY lunit |
Operator B
Run No. (
Method No. f/ Z29 Train ID _|'§_ 8 Fllter No. ‘ N3IYT —I
' Tare with
Contents Contents (g} Final (g) Total (g) Notes
Impinger No. 1 £ [ 2‘-{ _(9}3["1 3‘!0
impinger No. 2 0% Hlblﬂﬂ 215-4 153 .9 20 . S
Impinger No. 3 10%Hz07 s%faey | T52-1 58 .¢ S. 2
impinger No. 4 _Empty Gus.( NN 2.3
[impinger No. 5 o i Magyd (30.77 - %3;4 t Yy
Impinger No. § ko Wkmeg] 237.7L __3_7 .2 d.-o
Impinger No. 7 Sikiee qu-1 923 .5 12.5
Additional Rinse
NetWeight(m) | §}].3
Run No. 2
Method No. s$/24 Train ID 18 - 1 JFiiter No. 23486 |
Tare with
Contents Contents (g) Final {g) Total (g) Notes_
Impinger No. 1 104t 0y 5% 136. 9 16%. 0 32 .14 beow Mot
Impinger No. 2 oy Hef09 sty 17,0 253 .1 RENE _decibd Yo eliminaie
ilmginggr No. 3 £ty epl. 4 667.8 le. first “4mpty ime ™
Impinger No. 4 H0% Hz Ty Tonpy J33. 7241 .5 2.5 _ 2k B
ilmgingar No.5 I8 Ha30q YRimadd 738, & 2372.1 -3 o
Impinger No. S lice, 99%. i qg_( e 19-{
Impinger No. 7
'Additlonal Rinse
Net Weight (g) 3.8
[Run No. 5
Method No. S/79 Train ID -6 Filter No. 1345 |
Tare with
Contents Contents (g) Finat (g) Total (g) Notes
Impinger No. 1 W% tis 5% tije, 1%0. - 139.0 2%
Impinger No. 2 W H07 % Huoy Y4 £1.4 ? L
Impinger No. 3 Eragh g-‘} {lo o 1
Impinger No. 4 w:s&_, i {-'aZJ-f. F1 629 -0 .90
Impinger No. 5 {0% 4z e ¢ EMag 234 .4 73S. 3 -
Impinger No. 6 Siliec ?L?‘ | 940.0 iir.9
impinger No. 7
Additional Rinse
Net Weight (g!

454
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MONTROSE AIR QUALITY SERVICES, LLC

impinger Weights Daiasheet

PROJECT NO, 491730 [Page [ 2 [of| 2 |
Client Tcon Tadv sdops
Plant Chicaso, T
Location Hamme Mic 3 heedeler
" |Date ofis//p  lum ]
|operator 42 i4
Run No. _F'-B
Method No. /25 Train ID 1|3 - 1{ _[Fitter No. 2| Bsfef |
Tare with
Contents Contents (g) Final (g) Total (g) Notes
Impinger No. 1 LAY Usts 5% Hivo 743 { T43. L . 12
Impinger No. 2 WY Ha0s iispy | 798¢ 1372 & ~ 70
|impinger No. 3 Emphy LGS . G bes. o 2.0
[impinger No. 4 0% Ha oy Wimely| 738 ¢ 738, | ~. 20
IlmpingiNo. 5 1o%. Hz}'oq"#- kmai| 73%. (o 7137. 68 -
Ilmpln:er No. & Silues 46"(- 2 FGeH 2 Q.0
Impinger No. 7
Additional Rinse
Net Weight(g) | - . 2O
IRun No. g‘
Method No. 724 Train ID 1 8- Filter No. 214s7 1
Tare with
Conients Contents (g) Final {g) Total (g) ___Notes
|impinger No. 1 0% ”701 ZIIMEI 5 5_3 ¢ 1 Mm_u__
Impinger No. 2 ¢ _ﬁ?_ 7711 @ 1z .4 365,77
Impinger No. 3 &‘!Jd.r/ goq i fn” Zré
- o &, % q., i
L b st '735. S 27
o3\ 1S\
Net Wel ght (g) 8’7 ’
Run No. 5_, —
{Msthod No 5/24 Train ID \B- & Filter No. 3D |
Tare with
Contents Contents (g) Final (g) Total (g) Notes
Impinger No. 1 o) Hulldg <4, Hw| 943 T 8003 S
Ilmplnger No. 2 W H&@*ﬁ'@ Wooy | 756 L “ kl‘i S 1.5
Ilmpinger No. 3 Empry Q[a ;- ‘i (ndlg L‘, 3»0
Ilmpinger No. 4 fife- ”25‘34 L 9 ﬂ 5.1 1.9
Impinger No. 5 0% Hﬁ&!"ﬂcl{.w@’_, HY-2 7% "P 1-L
gerhlo.s S lita 7(@"' o 476.2 H%
Impinger No. 7
Additional Rinse
NetWeight(9) | Ffo. 4

GI10000319



MONTROSE AIR QUALITY SERVICES, LLC

EPAMethod 3B
Orsat Analyzer Datasheet [Page | T_Jof] { ]
[Client e Trdysées| Project No, Hsi73g
|PIant {Chicase T¢ [Pre Leak Check __ ABS[Orsat Avg.-Cal Gas] N
ILocation Hqum.FMI L Post Leak Check Lt Cal Gas o0
Shraffler
Cal Gas Trial No. %C0, %C0,+%0, %0, Analyst Date Time
1 q.52 A 20.85 T Ba/mC | Clslis 9490
2 9.86 q _,Q_ %0, Difference | %CO, Difference
3 (] D ag.cn
Av;eragL
Run No. Trial No. %CO0, m02+£03 %0, Anaiyst Date Time
{ 3 40 AT 20.8 _Bd_ C/3)ie 13:.5¢
2 / f /
3 ! I 1
Averag L ! 2o 8 —
| 1 _30 Py 3.5 B | 6/i3/78 T17:20 ]
2 s
3
Average =30 _ —_— 0.5 o,
3 1T 1 1- N ey 7 B N
-2 r
3 Toiv VOIDED, Fadled Leale Cluck
Averago _
Cal Gas TrialNo. | %CO, HCO0+%0, %0, Analyst _Date Time
1 10, | Was | M7 (I | (300
2 TN . %0, Difference | %CO, Difference
3 8.00 0.00
Average
Run No. Trial No. %CO, %C0,4%0, %0, Analyst Date, Time
4 1 _.8O 2675 [0 Ce/18 /10 1415
2 ” T
3
Average 29 0,3 A 4
L5 1 . 40 20.v°] pH T fid/fe T Vi9g ]
2 T
3
Average Lo 9. &o
L 1 | [ |
2
3
Average
Cal Gas Trial No. %CO, %CO+%0, %0, Analyst - Date Time
1
%0, Difference | %CO, Difference
20.45 - 02/ 4. 885- COz2 L LO LS| &
9.471-02 { 1. 854 - €Oz + ¢\ 24
[%04 | %CO, Cq loncle e N\imb.grﬁ
: Expected F, Ranges
Run an amblent alr check to varify Oxsorb. Wood Bark - 1.000-1.120  Residual Oll 1.210-1.370
Measurements must be made to the nhearest 0.2%. Anthracite/Lignite 1.015-1.130  Distiilate Ol 1.260-1.413
Three differant trails should be performed for each sample. Municipal Waste  1.043-1.177  Nat. Gas 1.600-1.836
The differences betwaen the triais must not be greater Bituminous 1.083-1.230

than 0.2% overall.
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General Iron Industries: Chicago, lllinois
Hammermill Shredder PM and TSM
Protected by the Attorney Client Privilege and Attorney Work Product Doctrine

APPENDIX F
LABORATORY DATA

NN IVIUIN 1 RUDE
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Montrose Air Quality Services, LLC
1371 Brummel Avenue
Elk Grove, IL 60007

Project Number: 451738

Particulate Matter, Antimony, Arsenic, Barium,
Beryllium, Cadmium, Chromium, Cobalt, Copper,

Lead, Manganese, Nickel, Phosphorus, Selenium,
Silver, Thallium, Zinc & Mercury

EPA Methods 5 & 29 Analyses

Analytical Report
31368

Element One, Inc.
6319-D Carolina Beach Rd., Wilmington, NC 28412
910-793-0128 FAX: 910-792-6853 e1lab@e1lab.com
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The following data for Analytical Report 31368
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Review by:

Katie Gattis, B.S. Chemist
June 21, 2018

Report Reviewed and Finalized By:

Ken Smith, Laboratory Director
June 21, 2018

eslementOne
31368 MAQS M5 29 Report Packet
Pags 2 of 64
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SUMMARY OF RESULTS

elementOne
31368 MAQS M5 29 Report Packet
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Summary of Analysis

Hammermill Shredder - Summary of Method 29 Mercury Analysis

H202  Empty

Average Total Front Half /HNO3z Impinger KMnOs4  HCI

Run Number Catch, pg Mg Mg Mg Mg Mg
M29/5-R1 #1 250 <0.1 <05 <0.2 232 17.5
#2 <0.1 <05 <02 233 17.5

M29/5-R2 #1 100 <0.1 <03 <0.2 80.3 19.8
#2 <0.1 <03 <0.2 80.2 19.6

M29/5-R4 #1 309 <0.1 <03 <0.2 205 101
#2 <0.1 <03 <0.2 211 101

M29/5-R5 #1 19.8 <0.1 <04 <02 9.65 10.2
#2 <0.1 <04 <0.2 9.66 10.2
Field Blank #1 <05 <0.1 <02 <02 <05 <04
#2 <0.1 <0.2 <0.2 <05 <04
Reagent Blank  #1 <05 <0.1 <02 <02 <05 <04
#2 <0.1 <0.2 <02 <05 <04

Hammermill Shredder - Summary of Method 5 Particulate Analysis

M29/5-R1 M29/5-R2 M29/5-R4 M29/5-R5
€31368-1 €31368-2 e31368-3 e31368-4
Fraction Catch, mg Catch, mg Catch, mg Catch, mg
Filter 5.2 8.7 8.0 6.7
Rinse 9.2 10.0 11.4 8.8
Total PM 14.4 18.7 19.4 15.5

Field Blank Reagent Blank
e31368-5 e31368-6

Fraction Catch, mg Catch, mg
Filter 1.3 ==
Rinse 1.8 24
Total PM 3.1 2.4
elementOne
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Summary of Analysis

Front Half - Hammermill Shredder- Summary of Method 29 Metals Analysis

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Phosphorus
Selenium
Silver
Thallium
Zinc

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Phosphorus
Selenium
Silver
Thallium
Zinc

M29/5-R1 M29/5-R2 M29/5-R2 M29/5-R4 M29/5-R5
e31368-1 FH e31368-2 FH €31368-2 FH dup e31368-3 FH e31368-4 FH
Total ug Total ug Total ug Total ug Total ug
0.472 0.621 0.624 0.388 0.326
0.157 0.194 0.208 <01 <01
3.95 4.04 3.88 2.80 273
<0.025 <0.025 <0.025 <0.025 <0.025
3.31 1.97 1.79 1.74 1.49
2.01 2.16 2.1 1.76 1.58
<01 <01 <01 <01 <01
1.63 1.82 1.76 1.55 1.35
7.70 10.8 10.6 8.68 5.67
4.04 464 4.40 S5 4.02
2.54 2.68 2.59 0.974 0.864
5.96 8.88 8.83 522 4.46
0.943 1.70 1.77 <01 0.186
<01 <01 <01 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
612 630 628 524 455

Back Half - Hammermill Shredder- Summary of Method 29 Metals Analysis
M29/5-R1 M29/5-R2 M29/5-R2 M29/5-R4 M29/5-R5
e31368-1 BH €31368-2 BH €31368-2 BH dup €31368-3 BH €31368-4 BH

Total ug Total ug Total ug Total ug Total ug
<01 0.123 0.130 0.265 <01
<0.1 <0.1 <0.1 <0.1 <0.1
0.774 5.49 5.26 1.14 0.741

<0.025 <0.025 <0.025 <0.025 <0.025
<0.1 <0.1 <0.1 0.159 <01
0.460 1.022 0.972 0.664 0.404
<01 0177 0.169 <01 <01
1.07 4.44 423 1.55 7.87
1.33 4.01 3.94 0.884 0.471
3.31 5.05 4.95 5.57 2.22
0.452 2.44 2.38 1.41 0.805
27.3 30.1 29.6 21.6 20.2
0.336 0.593 0.545 <0.1 0.101
<0.1 <0.1 <0.1 2.726 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1
30.9 528 B2 T 251 21.0

elementOne

31368 MAQS M5 29 Report Packet
Page 5 of 64

GI10000326



Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Phosphorus
Selenium
Silver
Thallium
Zinc

Summary of Analysis

Blanks - Summary of Method 29 Metals Analysis

Field Blank Reagent Blank Field Blank

Front Half Front Half Back Half

e31368-5 FH e31368-6 FH e31368-5 BH

Total ug Total ug Total ug
<0.1 <0.1 <01
<01 <0.1 <01
3.14 3.09 0.567
<0.025 <0.025 <0.025
<01 <0.1 <01
1.21 1.21 0.318
<01 <0.1 <01
0.375 0.220 0.539
0.346 0.216 0.348
0.714 0.671 831
2.00 214 0.324
<2 <2 16.2
1.11 <0.1 <01
<0.1 <0.1 <0.1
<0.1 <0.1 <0.1
6.02 2.70 T.B7
elementOne
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SUMMARY OF AUDITS
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OERA e
Stationary Source Audit Testing Data Reporting Form

Project #: 061318S

A Waters Company

Lab Name: Element One Inc ERA Customer Number: E533235
INSTRUCTIONS:
MullmhmMutldwemwmumwrhammmmumhrMﬂtﬂrE@M’hMMmmM
Instructions section of your Data Package or call ERA at 1-800-372-0122. Please phatocopy this form if you are reparting multiple methods,

Stationary Source Audu Testlng Metals on Filter Paper (cat# 1425) }
mm*"-"-LPﬁ 39 1] waf (11 TITT
aaaiysis Date (m-aa1 () ]E mm& INjA | Wearoup T ]

NI Code PTAL | Concentration Range Reparted Value
1005 | Antimony ygFilter 180 | 280wz O | - [),ﬁ-?
1010 | Arsenic | upFiner 180 | 200m280 = 6 -
1015 | Badium pgFitar 15.0 wow2s0 [ | 139 '.3"_
1020 | Berytlium pgiFiter | 750 10.0 to 250 < 9» | .? :
1090 | Cadenium g/t 800 | 100w2s0 [ | 0 O
1040 | Chromium 7 waFier | 120 15010250 [ RE
1050 | Cobait | ugFier 7.50 10.0 to 250 <2 : 3\ 5 ] E
1055 | Copper ug/Fiter 750 1000280 < O~
1075 |Leag | pgtFner 180 I ﬁ*
1090  |Manganesa Vi Filter 7.00 10.0 fo 250 BE:; :
1105 | Nieks! [ pariter 14.0 20.010 250
1140  |Selenium | uoFine 140 | 200,250
1150 | Silver ) ugFiter 210 0.0 to 250
1165 | Thafium ' pgFer | 220 |  800wm2s0
1190 |Zne  pgiFilter 160 20,010 250
406

16341 Table Mountain Pkwy « Golden, CO 80403 - B00.372.0122 « 303.431.5454 « fax 303.421.0159 + WWW._Brage.com
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@OERA

A Waters Company

Lab Name: Element One Inc
INSTRUCTIONS:

ERA Customer Number: E533235

Stationary Source Audit Testing Data Reporting Form
Project #: 061318S

Pieasa fll Inﬂwrmll!‘mmmmﬁmnlyismIwhmmmpuﬂhmhﬁmmwﬂs.w?%*mbmﬁwﬂrﬁm

Instructions section of your Osta Package or call EAA at 1-800-372-0122. Please photocopy this form i you are reporting multiple methods.

Stationary Source Audlt Tesllnngetals in Impinger Solution (cat# 1426)

sraysow a0 (4 - Y] wmmu— i

. STEEIREERD

NI Code Analyte Units PTRL | Concentration Range Reported Value

1005 | Antimony wamL 0.190 025010200 | 5% s
1010 | Arsenic wgml 0.150 02000200 [ 11213
1015 |Bartum ygimL 0.110 015010250 [ 1 sk B
1020 | Beryllium pgmlL 0.0350 005000200 |2 i d B
1030 | Cadmium ugiml. 0.0800 010010200 [ ) O
1040 | Chromium ygimL 0.160 02000200 | 4.05
1050 | Cobalt pgiml 0.0750 010010250 [ a D'
1085 | Copper poimL 0.150 c20w2:0 [ 3FY
1075 | Leas } pghmL 0.150 02000200 | 21l
1080 |Manganase gt 0.0750 ot00mzo0 [ Bl

| 1108 [ nickst pgimL 0.120 01s0te300 |50 A-S
1140 | Selenium poimL 0110 015010280 [ 19D
150 |Siver gL 0.390 050010200 [ ‘%:—} |
1165 | Thalium paimL. oo XETT I 5023
1180 |Zine - pgrmL 0110 015010280 [ A3 o

o6

16341 Table Mountain Pkwy « Goiden, CO 80403 « 800.372.0122 - 303.431,8454 + fax 303.421,0159 « www.eraqc.com @
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OERA e
7 : Stationary Source Audit Testing Data Reporting Form
A Waters Company Project #: 061318S

Lab Name: Element One Inc
INSTRUCTIONS:

Please fill in #he resuls, hods refs ysis dales for the analyte(s) you wish to report for Project #061318S. Questions? See the Dala Reporting
MmcﬂomuwnndwmePWorulEmn1 -800-372.0122. Plgase photocopy this form i you are reporiing multiple methods.

smionary Scnuree Audit Teatlng Mercury on Filter Paper (cﬂl# 1427) 7

VM*M!M@ @ “"""Lﬂﬂ? PiIOINGALL ] wm.p_
e _ Amiye Unts | PTRL |Concentration Range Reported Value
oo B poFiter | 0750 1.0010 75,0 FR

ERA Customer Number: ES533235

Sol6
16341 Table Mountain Pkwy * Golden, CO 80403 - 800.372.0122 » 303.431.8454 - fax 303.421.0159 - www.eraqe.com

elementOne
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@ ERA

A Waters Company

Lab Name: Element One Inc
INSTRUCTIONS:

Please fill in the results, mmmmdanmsdmhﬂwmdmnmumwnpmhﬁmmmwws Quessions? See the Data Reporting
Instructions section of your Data Padkage or cal ERA at 1-800-372-0122. Please

ERA Customer Number: E533235

536§

Stationary Source Audit Testing Data Reporting Form
Project #: 061318S

photocopy this form i you are reporting multipie methods.

Stationary Source Audit Testing Mm:ury in Impinger Solution (cat# 1428}

owsetsion 0 - 97

Rev
[ LA i ) st
[reres, = [ —— Reported Value
1085 | Mereury ngimL 0.680 0.800 1o 200 | B
Gole

18341 Table Mountain Pkwy + Geiden, CO 80403 - 800.372.0122 - 303,431 8454 « fax 303.421.0159 » www.eraqe.com

elementOne
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ANALYTICAL NARRATIVE
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Element One Analytical Narrative

Client: Montrose Air Quality Services, LLC Element One #: 31368
Client ID: 451738 General Iron Analyst: JGP, MMP, DMR
Method: Methods 5 & 29 Dates Received: | 06/15/18
i PM, Sb, As, Ba, Be, Cd, Cr, Co, Cu, i y
Analytes: Pb. Mn, Ni. P, Se, Ag. TI, Zn & Hg Dates Analyzed: | 06/18-21/18

Summary of Analysis

The Method 5 particulate samples were analyzed in accordance with EPA Method 5
guidelines. Particulate samples were weighed to a constant weight of £0.5mg and
reported to the nearest 0.1mg. The Method 29 samples were digested, prepared, and
analyzed according to Method 29 protocol. Samples were analyzed for mercury on a
PerkinElmer FIMS-100 CVAA mercury analyzer. The samples were analyzed for metals
on a PerkinElmer Nexlon 350X ICP-MS.

Detection Limits

The FIMS-100 CVAA instrument reporting limit for mercury was 0.004 ug per aliquot
analyzed. The ICP-MS instrument reporting limits were 0.25ug/L for beryllium, 20.0ug/L
for phosphorus and 1.0ug/L for the other metals.

Analysis QA/QC

Duplicate analyses relative percent difference (RPD), spike sample recovery, and
second source calibration verification data are summarized in the Quality Control
Section.

*Ref. page 17; Hammermill Shredder-R4 spike recoveries for arsenic and selenium were
outside of laboratory guidelines of 75-125% with 63% and 59%, respectively. Sample
was reanalyzed at a five-fold dilution resulting in recoveries of 85% for arsenic and 83%
for selenium.

All other QA/QC data was within the criteria of the method.

The audit results for the Stationary Source Audit Program have been reported to ERA for
Project #061318S. Copies of the audit reporting forms are included in the Summary of
Audits section of this report.

Additional Comments

The reported results have not been corrected for any blank values or spike recovery
values. The Method 5 blank correction factor has not been implemented. The reported
results relate only to the items tested or calibrated.

The ICP analysis of the blank samples revealed detectable traces of metals. The
unprepared back half, c9 fraction was analyzed with similar results to the prepared
fraction. The unprepared 0.1N HNOs, c8a fraction was analyzed with detectable traces
of selenium and zinc, suggesting the other metals were in the filter portion of the
prepared front half sample.

elementOne
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QUALITY CONTROL SUMMARY
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Hammermill Shredder - Mercury Duplicate Analysis RPD

Summary of Quality Control Data

(Method 29 QC limits: < 10% for RPD)

Run Number Front Half H202/HNOsz Empty Imp  KMnOa4 HCI
M29/5-R1 NA NA NA 0.5% 0.3%
M29/5-R2 NA NA NA 0.2% 0.9%
M29/5-R4 NA NA NA 3.1% 0.0%
M29/5-R5 NA NA NA 0.1% 0.2%
Field Blank NA NA NA NA NA
Reagent Blank NA NA NA NA NA
Hammermill Shredder - Mercury Spike Recoveries
(Method 29 QC limits: 75-125% for Spike Recoveries)
Run Number Front Half H202/HNO3z Empty Imp KMnOs4  HCI
M29/5-R4 #1 119% 99% 98% 90% 103%
#2  118% 98% 97% 92% 101%
elementOne

31368 MAQS M5 29 Report Packet

Page 15 of 64

GI10000336



Summary of Quality Control Data

Hammermill Shredder - Metals Duplicate Analysis RPD
(Method 29 QC limits: < 20% for RPD)

M29/5-R2 M29/5-R2
Front Half Back Half

Element RPD RPD
Antimony 0.5% 6.0%
Arsenic 7.0% NA

Barium 4.2% 4.3%
Beryllium NA NA

Cadmium 9.7% NA

Chromium 2.4% 5.0%
Cobalt NA 4.5%
Copper 3.2% 4.8%
Lead 1.8% 1.6%
Manganese 5.4% 2.1%
Nickel 3.2% 2.1%
Phosphorus 0.6% 1.7%
Selenium 3.9% 8.4%
Silver NA NA

Thallium NA NA

Zinc 0.3% 0.4%

elementOne
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Summary of Quality Control Data

Hammermill Shredder - Metals Analysis Spike Recoveries
(Method 29 QC limits: 75-125% for Spike Recoveries)

M29/5-R4 M29/5-R4

Front Half Back Half
Element Recovery Recovery
Antimony 106% 111%
Arsenic 79% 63%*
Barium 102% 104%
Beryllium 94% 84%
Cadmium 100% 99%
Chromium 100% 96%
Cobalt 101% 100%
Copper 101% 101%
Lead 100% 103%
Manganese 100% 92%
Nickel 99% 99%
Phosphorus 94% 83%
Selenium 76% 59%*
Silver 108% 107%
Thallium 98% 100%
Zinc 99% 97%

*See Analytical Narrative, page 13.

elementOne
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Summary of Quality Control Data

Second Source Calibration Check Recoveries
(Method 29 QC limits: £10% for Second Source Continuing Check Standard™)

Element 0.25 ppb 1 ppb 50 ppb 100 ppb* 250 ppb
Antimony 102% 107% 101% 101%
Arsenic 118% 98% 100% 99%
Barium 92% 98% 100% 100%
Beryllium 101% 105% 102% 101% 101%
Cadmium 81% 98% 98% 98%
Chromium 101% 98% 101% 101%
Cobalt 97% 98% 100% 100%
Copper 102% 98% 101% 101%
Lead 97% 100% 98% 98%
Manganese 95% 100% 100% 100%
Nickel 110% 96% 99% 99%
Selenium 85% 103% 101% 99%
Silver 103% 100% 102% 102%
Thallium 100% 98% 100% 100%
Zinc 119% 104% 102% 101%
Element 21 ppb 250 ppb 1100 ppb* 2500 ppb
Phosphorus 113% 98% 103% 99%
elementOne
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SAMPLE CUSTODY
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MONTROSE AIR QUALITY SERVICES, LLC

Chain of Custody

(HEIA%

451738

Analysis Requosted

Lowe] 1 Torl s

Genersl lron

Chicago, IL

Plant el
Separate. Don't combine
Mn, Hg, Ni, P, Se, TL Ag. Zn ﬁ

W vke

3 Michaal Hess B
3BD TATHI TSM-Sb, As, Ba, Cd, Cr, Co, Cu, Pb,

—_—

wiaz018 zlﬁﬁ?ﬂ.!ﬂ.io&ﬁ:?%g

e:gnzlsumw.iimsg&aﬁzuo.sg
- &1anois EHIBE?%E::.P%%:

W1a01e I‘&nﬂegim#g-}aﬁtncngg

61312018 |Method 20 Back Half Empty Impinger

aln)= ‘alﬂma.u-) |

6132018 |Method 20 Back Ha¥ Emply Impinger

| &4z018  |Method 20 Back Hak Emply Impinger

6142018 |Mothod 20 Back Hall Empiy Impinger

IR B B S I E R Rl Bl B b

3

61142018 _[Method 20 Back Half Empiy impinger

Phona ;

/7229

6-IY-1¢ 09454

Joetie

@)\ ECZ%ZOVW
m.f%,& .g%.&. i&@L?J o ?a,F_n?TL

& Grove Vitage, 1L 00007
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MONTROSE AIR QUALITY SERVICES, LLC

31568

CHAIN OF CUSTODY
Number 451738 Hammermill Shrod Analysis Requested Page | 2 Jof] 4 |
Slient | _6namote
Plant Chicago,IL______ |Com Wichasl Hess
Soparate. Don't FH plos Pleasa. - Co
n, Mg, Ni, P, Se, T, 1 e gq\.- a
B — e e
RA.FHR29 1 [ . A x T
R2-FHR-29 z n¥2018 Mathod 26 Fronl Hall 0.1 N HNO3 Rirse X L
RAFHR.2 a_ 4018 — Mathod 29 Frunt Hall 0.1 N HNOS Rinse X
R5-FHR-79 8 LUl gl ] Mathod 29 Front Half 0.1 N HNOS Rinse X
RB RB [ Method 29 Front Half 0.1 N HNOG Rinse X
e Fil tnazns Method 29 Front Half 0.1 N HNOS Rinse X
) F
iz £ 7
, 74 W 4 7 i
By
} :
hod) WichaciHess =
L WYL/ /7
pled By 5
signature)
4 r il
Date/Time [ B7477% =
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MONTROSE AIR QUALITY SERVICES, LLC w_ww mw
CHAIN OF CUSTODY
ww; asitas_ io — Hiar Analysis Roquested | Pago | 3 | of| 4
ont Ganeral lron [] —
Chicaga. IL , n c |
F Separate. Don't combine FH and BH Please. 38D TATH , Cr, Co, Cu, Pb,
Mo, Hg, NLP, S0, TLAG. Zn  fie 244 (i3l m ,
R1MP-5-6 1 SHNAME  [Misthod 28 Back Half H2S04KMnO4 Impinger Condent
R2MP-5-6 2 6132018 [Method 20 Back Helf H2504KMnO4 Impinger Contents | X
RA-IMP-5-6 [ [ _ggﬁgiii X
RSMP-58 5 01412018 | Mathod 20 Back Half H2S04KMNOA impinger Contertts
R& RS | en42018 |Method 20 Back Half H2504KMnOd Impinger Contents
FA-P-5.8 FB 42018 T&lﬁwl:ﬂgg
1-BM-Rines 81312018 | Method 26 Back Hall HCI Rinse
R-BN-Rnse : 6132016 [Method 20 Back Half HCI Rinse
Re-BN-Rinne 4 8142018 [Methed 29 Back Half HCl Rinse
R5-8N-Rinso 3 41472018 [Methed 29 Back Hall HC Rinse N
FBHCH2 Fi 1412018 |Method 20 Back Hall HCl Rirse
RB [ &1420%8  [Memod 29 Back Hall HO Rirse
‘ b VS ‘ == e
Relinquished By od By NN Carrler
: W&!&_ _ & Caboralory
nted) hael Hess printed | Ban Hilgendor [Contact
, u._.._”u- Rms_ﬁNm. 793¢ [(Addross
By By ,
alure) ture) QK.\ME%\JN”
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ANALYTICAL DATA
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Analytical Calculations

Metals-

Element Results (ug) =ICP Results (ug/L)*Dilution*Final Volume (L)

Where-
ICP Results= Raw sample concentration (ppb)--/ICP-Data Sheet

Dilution= Diluted Volume--ICP-MS Run Sheet
Aliquot

Final Volume=FH=Final Volume (FV)--Sample Submission
BH=Received Volume (BV)*Final Volume (FV)--Sample Submission
Aliquot (Used)

Mercury-

Mercury Results (ug) =CVAA Results (ug) *Final Volume (ml)
Aliquot (ml)

Where-

CVAA Results= Raw sample reading (Jg)--Hg-Data Sheet
Aliquot= Sample Aliquot (Alq.)--Hg-Data Sheet

Final Volume=Final Volume (FV)*--Sample Submission

* With the exception of the BH fraction where-
=Received Volume (BV)--Sample Submission

elementOne
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Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/L) — Sample Result (ug/L)) X100
Spike Amount (pg/L)

Where-

Spike Result = Raw sample concentration (ppb)--/CP-Data Sheet

Sample Result = Raw sample concentration (ppb)--ICP-Data Sheet

Spike Amount--/CP-MS Spike Table

Duplicate Analysis RPD-

RPD (%) = (Duplicate Result (ug/L) - Sample Result (ug/L)) X100
Average (ug/L)

Where-

Sample Result and Duplicate Results=Raw sample concentration (ppb)--/ICP-Data
Sheet

Average= (Duplicate + Sample Results)
2

elementOne
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 31368
FH/BH Separate Analysis Due Date 06.18.18
RUSH--3 DAY TAT QA/QC Report Due Date 06.19.18
Client Montrose Air Quality Services, LLC (Airtech) | | DateRec  08.15.18
Project No 451738 » | Time Rec 0955
HNOs Lot |IT] 100  [HFLot 5jle0 1< HCI Lot $1T7T 04 O Ref. Method:

Volume Marked Y}/ N Volume Loss Y (N} 2 Acetone:, BEBIS 2915
Sample Identification s
K lﬂa:nwlq_%h[edderw-m 5 | Field Blank | 7| 081318s-Cat 1425 Fil |
2 | Hammermill Shredder-M28/5-R2 6 | Reagent Blank | 8 | 0813188-Cat 1426 Imp
Hammermill Shredder-M28/5-R2 Duplleﬂe 1 - | 9 | 0613188-Cat 1427 Fil& Imp
3 | Hammermill snrgaa«mmm«s - 10 | 0613185-Cat 1428 Imp i
Hammermil  Shredder-M28/5-R4 Spke | | » -
4 | Hemmermil Shredder-M29/5-R5 I (ST R S S
_Semples 18 s}fﬁ,ﬂaﬁ Cd, Cr, Co, Cu, Pb, Mri Ni; P, Se, T, Ag, ZA
Analyses Requested = Samples 1-6, 9-10 Hg -
. | Samples 1-6 PM o
Runs /| Fill Ace (FH) HNOs (FH) | 5% HNOW10% Hz0: (BH) |  HNOs (&) KMnO (B) HCI (C)

FB | pH<2 N pH <2.0( Y/N pH<2Q"YIN | pH<20 DN | pH<20(PIN
LabID |FillD [BYml [BVmI |[FVml [ BVml [Used [FVml [Bvm m |BYml |FYml |BYml [Fvmi
1 31347 | (34 100 2 150 O S ‘%ﬂg SO (310 |%oo
2D [31346 | w3 |\ | v ed 1@0 |
38 [31487 | (o3 [91s :‘%ﬂ [V} I1s 215 %1% /

|4 131460 | Y4 |62 O s 1 oy ; 2 i
5 3134 | icZ 7 STCER 2 TN WV [“e [V
M-29 Reagent Blank st )
LabID | Fraction BV.mi | FV, ml | Comments |
6 Cc7 FH Acetone Blank Z7. - 1100
CBA [FH [0.INHNO; 125 (|00 |M3€4 100 mis 628
C8A_ | A 0.1N HNOs 2% |— oenbaaed lobmy C.€4 i !ZQMI @_qu)a
c8 [ B | DIH0 R p— ‘
cCe |BH 5% HNOy/10% Hz0; AS |50
cio_ |8 4% KMnO./10%H80s |, e um_mwm
c11_|¢ 8N HCI DI H:0 “o0
; c12_ |FH Fiter - TR
Audits See Attached Audit Instructions Aalidl
SemplelD o Analyses Requested ﬁﬁp
7 0513185-Cat 1425 Fil Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn Ni_#, SSSE[ DR
8 0613185-Cat 1426 Imp Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn Ni, 2/ Se, ¥ |~
B 061318S-Cat 1427 Fil Imp Hg pw, wt) M
10 061318S-Cat 1428 Imp 4

_ Fractions Recsived: Runs; C1,02, C3, C4, CSA, CSB, C5C; RS: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>